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Zn, Y, Zr, Nb, Mo, Tc, Ru, Rh, P d , Ag, Hf, Ta, W 
, Re, Os, Ir, Pt, Au, S i &t>* A 1 (D o *>>pt£ < H t> 1 McDfc^ £ 

[0 0 7 3] 

H£JI 5 5 #f*fc NiFe, Co, CoFe, NiFeCo 

, FeCo, CoFeB, CoZrMo, CoZrNb, CoZr, CoZrT 
a, CoTa, CoTaHf, CoNbHf, CoZrNb, C o H f P d , C 
o T a Z r N b&XfC o Z r M o N i <D&&X IZT^Jiy T + 
Sril^T^5. r*l£>©;TO£:, Ti, V, Cr, Cu, Zn, Y, Z 

r, Nb, Mo, Tc, Ra, Rh, Pd, Ag, Hf, Ta, W, Re, Os 
, I r, Pt, Au, Si, A l&tfN i frfcj&SglJ: »J3g#*S;Hfc4>fc < £ 

#fC, (Co/Ru/Co), (C o F e /R u/C o F e ) , (C o F e N i 
/Ru/CoFeNi) , (Co/Cr/Co), ( C o F e / C r /C o F e 
) (CoFeNi/Cr/CoFeNi) #3Hlitij^tiT^S 0 

[0 0 7 4] 
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, Co, Cu, Zn, Y, Zr, Nb, Mo, Tc, Ru, Rh, Pd, Ag, 
Hf, T a , W, Re, Os. I r , Pt. A u , Si, Al, Ti, Ta, P 
t, Ni, Co, R e&tfVfr J: »JjSMR3*lfc4>fc < i: t, 1 m&>±<7>± 

It-feu, MMbfett£4x£©£»©lftft4i^&»K gffc*&ti:;i*iS><z>£JS©gtffc 

#iC A 1 ©M«^C u (itiJ^«t^6 0 
[0 0 7 5] 

±&«7fcfc*<Z>TKIB«3*iTV>&Ji#, ^C^M^y K6 1 a CO 

BPJS7 ZMfc-tZttnt. bTtt, Au, Ag, Cu, Mo, W, Y, Ti, Pt 
, Zr, Hf, V, Nb, T aSl?R u £>fc5i¥fr £>3g**3*lfc 1 «©M3|Sf© 

2aj^±<oTO<oii-a-%, 2 5ffiJw_t©tJ»©fl:^iBjxtt2aj«±(Z)MJiGHc 

J: y#J«S4xS#JilK##W , e>*lS. #&C, Ta, Z rWTittWHt' 
[0 0 7 6] 

[0 0 7 7] 

NiFe, CoZr, CoFeB, CoZrMo, CoZrNb, CoZrTa 
, CoHf, CoTa, CoTaHf, CoNbHf, CoZrNb, CoHf 
Pd, CoTaZrNb, CoZrMoNi, FeAISi, Mittk&ttft. M 
nZn?!?^. NiZn7i5^ hMgZ n7i7>f h & £ 

[0 0 7 8] 
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$*it^*&#>, H^JS5oM^iBi^7';-Ji3 b <dm# ft £ ©IS 

[0 0 7 9] 

oT£U> 7U-jf3 b(7)«^^MA>rTXJt 2 b <Z)jfi£|{Cf2S£ ;ftT V^„ 3*1 
(CJ;U, I/HTXf 2b(i7'J-f3 b{C5tH£.o^6tJtC^#$:^UT^-5> 

[0 0 8 0] 

*l^©— aP^T®^«M 1 <DWB 1 aKL«tt&£*lTV*<&fc«>lC, 
[0 0 8 1] 

H"?**. H8tt7'J-JB 3 b£V\°#->fl;£*U 7 U -M 3 b <03gfflS#iftA>f 
77.12 bO^ffifc&MLTV^ra&Sffi&Jllslt^S 1 b SOUTHS. 
[0 0 8 2] 

H9tt7y-I3b«<;^->fl:3*i, -*3 b(BSB8PjW»/'W7 

{c^bfe^^^^3 1 bs.«f3 1 cickoTt), m&teifffijzkm* s 1 
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[0 0 8 3] 

7 £Pk^rtZ-ytt2tifeM$:BLt=.fiK M 4 it y V - M 3 b^ioicjA 

#oTVaT&J:^U £ gj£Jf 5 , M^tM 6 b ±%$M 7 © A # - y J: 
[0 0 8 4] 

*KA>f 7*JgT*fiJff 2 a, 7U-JfT«lJS3 a&tf_h8P«7ti:#lfc3 4x 
[0 0 8 5] 

Sic, #iy6Wc£VNT&, T^-;u KM l 6 £TBP2»*Jf l £ =feJ9atc|8^S 

5 fc^Ji©M7?*>oT 5 fe«kV^ 0 d (Dmitri*. ±§P#«M 1 5##Bg$*l3o d 
*itC«fc»J, ±Ti/-A/K)BIS©^yyS:/J>3<t5It*«'TftS. 35 IC _hgp 
^«JB 1 5 £±*/-fr FJf 1 7 £tf)|?5JC_t^-r y^JB&KWT* J: <, T^-A* 

fjsi 6 tr^mmmi t^mizr^^^^m^mnx^j:^. 

[0 0 8 6] 
[0 0 8 7] 

ft-r, 01 oic^-rj:e)(c, s#(s^-r)±tcTS/-;i/FMi 6^.t>*TBP# 

[0 0 8 8] 

01 1 iz^-f&oiz, rmmnm i±icgspaj2 o a sft57* hu 

h 2 0 &Jgj£U T8P*M 1 5: F^-f x-y^>^©#SJc J; »Ji»;f> 
[0 0 8 9] 
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[0 0 9 0] 

#C&C, 01 3C^fj:^tC, i/H7^!2 b±JC33WSilCTJCIHIfflJ 1 a 
B3ftTV%5M«&5B^£TlC|HH5|Sl a ^IBSS tlT V^J& V^«JC|§paP 2 1 a 
5:tt§j:e)i:7* h US?* h 2 1 £0^-T£ o #cv^T\ 7* h N 2 1 £ 

[0 0 9 1 ] 

01 4 {C^-f J:?^ T»#«» l&tflfA-f T*Jf 2 b±tC7U-Jf 
Til3a, 7'J-I3b, #lMKffi*4, @^f5, HJgfttf 6 b &tf_tg|S* 7 

[0 0 9 2] 

1B;*ixTV^fcv\1!g«&£3 J^lC^tf h h 2 2 £fgtt. 7* h Wx. h 2 

2*7^^J:bT, K9>f i*;f >^©fgKl «fc »J "7 U -MT^iS3 a, 7'J 
-I3b, #«M£S4, @.£Jg5, @gftS6 b S.t>*_hgpjf 7 

a 

[0 0 9 3] 

01 6 KB-tx.5iz* y* b h 2 2 &Bfc*u ±ii7±t;±i 

«7©i4Jjli:asS:S^«fc-5tC7* h \/V7, h 2 3 SrJgfifcU 7*M/^K2 3S: 

JV 6 bMlflVS/^-^fttS. 
[0 0 9 4] 

&tC, 01 7{C^f J:-5fC, *«H£*4, @^Jf5, BjeffcJB6 b&tf±a$Ji 

7©A#->©MH£MJi 1 1 {C«fc»J i«i*i?3 2a^ 

[0 0 9 5] 

0 1 8 lZ?]ki-£ O IC, 7* h I/*?* h 2 3 &Bft*Lfcffc, JlSPJ^&tf 
MSI l±{c±§p#«jf l 5 &/*H*U 7^hl/^h (Haref) 
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, Z.(D 7* h h 5:7X^i: bt±§PfiI 155: F7-fx>yf>^©$ 

;i/ KJi 1 7 U F6 2a S:^tS a 

[0 0 9 6] 

^ffiWK^Sg^fifii^^^ K6 2 a©*-^tCo-V^TSiW'r* 0 01 8 IC 
^"Tcfc^tC, *Hf6«<Z)flK5C«*n[S&*'sy K6 2 att, EI 7 IC^L^H 1 (DMIfe 
miz&tf zmM.l&tfLZh^v K6 1 atMLT, "7 U — JBT^JB 3 a&tf7'J 
-Jf3 btf>^#M&£ 0 ^H^Wcfc^Tte, 7'J-fTtl3 al^7>J- 

t9IB^i©^J6MtcfeW*«^?C«^*^v K6 l a 

[0 0 9 7] 

7'J-I3 b©J:3JCJfl;a«oTV*T=fe <fcV*U 5 , HJgffcJg 6 b & 

xf±3M 7 ©a* - y i y < m.-d y y -Jg 3 b <d a# - > <fc y < * 

[0 0 9 8] 
[0 0 9 9] 
[0 10 0] 

mi 9 fc^i-j:e>&c. »^(m^i±-r)_t{cTi/-;i/KJSi 6^t>*Tau# 
mm 1 srju^fijs-rs. 

[0101] 

#ac, 02 0 izxk-r & o iz. rmmmm 1 ±izmam 2 0 a zm-tz v u 
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¥7. h 2 o zBm,L. rmmnm i & K^>rxy^>^©#®tcj: 'jx>yf> 

4fU TfflS^M 1 OftSfClM 1 a 
[0102] 

#CJC, EI 2 1 iZjjk-?£o\Z, 7^hb^h2 0$:'7X^i:lt, IK/Wr;* 
Jf TWM 2 a ^tfi/H77.f 2 b &TBP#S« 1 1 a iC8P#ft&K:tI«>j& 

[0103] 

&tc, EI 2 2 (Catfj; IC. TfflS#«« 1 &tf«/1>f 7*S 2 b_fcjc:7 U -« 
T*l3a, 7'J-«3b, #»ffiJS4, Hj£Jg5, Hfcfljg 6 b ±8?® 7 

[0104] 

&jc, 02 3 jc^i-<fce>{c, _tBPJg 7©±iftcfe^*it:TJc«^>f 7x12 b 

h US?* h 2 1 It, K9>f 3iy^>^©#SJCj: U«ffi«4, 

0^fcJS6 b&tf-hSPS 7©MHS:iie*® 1 1 tc«fc »J*IA&*j 0 
[0105] 

#CtC, EI 2 4 fC^-fi^lC 7*>l/^h2 1&BSl*U ±lSl7Mi 
Mil ±lC£tt£:7# h US?* h 2 1 tffBtt&tlTV 7* h h 2 

7*hU^h2 2 £: It, K9>f xy^->^©#atcj: »J 7 U — Jg 

Til3a, 7 U -JS3 b 1 1 &i7f>^L//^->ftt§ 0 2»CV> 
T?,ZKOXy^>^S*ifc««S:j|!ei(iJSl 1 b &$HS&i$r$3l 
?32b 

[0 10 6] 

#CJC, EI 2 5tc^1-J:-9tc, 7*M/^h2 2SB!^bfeft, _t3PM7, 
ill 'l l l b±tc_hgP2gt*M l 5 Zf&mh. 7^hl/^b (03* 

tf) £JE?J&U ^tf):?* M/^* Mc«fc *)±$mnm 1 5 £ F^-f x.y*f-y>f 
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[0107] 

*mtemK.&^Tm&2tiitmx l $s.tji%}&'\y K6 2 b&, *&£jgi l&m 

1 b#2@<Z) ZDglCj: yjg/*S*lTV*<& j&JSWM*, ^2©HJfi«JC«^S?K^CS 
ffiZmsw F6 2a fc«JE«;&tfSM£#|i3--T&<&. 

[0108] 

[0 10 9] 
[0110] 

#cic, H2 6 izm-t iofc, TSB^SM 1 T*M 2 b JiicsBttST 

MM 8 a , ^ttjf 8b, i2 <Z>#»f£Jf 9 , 7'J-«3b, & 1 (Z)#»I4S 4 , 
[0 111] 

#<IBfi£*iTV^VATOc(Z) — J:-5lC7* h 1/2?* h 2 1 &jg/£U H 2 

&&t?<fc^K«S»JI 1 1 SrTgfRU T2/-;i/K«l 6 JiJC^^m?*^^ 3 3 
[0 112] 

m 1 1 _tfc±gp#«jf 1 5 z&rnL, y^-bi'Vxb (mm-ea*) mit± 

*h&#»Jfifc£, fO)±{c±»/-^KI17S:fJi!{U ^1»a^K6 3 
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[0113] 

#HJ6MlC«*lK»ffiffiSfr*'\'y K6 3 a (D^JUCo ^TM-r£o M 2 8 iC 
J: 5 IC, flB&CJgffiS&S'V'y K 6 3 a 7'J-I3b ©TlC#«Brt£» 

9 ^Lt#Sfil8 btffatt&jtxTV^j&T&S. 
[0 114] 

H2 8(c^-r j^tc »^(0^it-r)±(cT^-^KSi 6jgtxfrmmmmi 

#&WS>*U T%mmm 1 ttHBP l a MlalCl;H7^ITil2 

1aM7xI2 b©it:±^c@^g$4^^v^ s ^;e)^c/^ o ^->>f^:$4^fe^2(Z)#^ 

ttS9, 7'J-«3b, 4, @SI5, H£ffc»6 b&tf±8MI 

[0 115] 

!£2<Z>#M&'|£Jg9> 7'J-I3b, fgl <Z>#»f£Jf4, @^I5, @£ 

snfc±as«*jgi-5^we,*i, _h3P#«jgi 5_htc&_ts/-;i/KJii 7#gg 

[0 116] 

U >^©?K^ce9*y ^"U >^lcj; »J 7 U -jS3 b KM5;*..5fc«>® 

^2CD#«|ffiM9tt^<0*^»&t?JR^tCJ:»J, i&'ffiJ*8 b t7'J-JS 
3 b fc©ra©flB3&ft9;fry >^&0Jflf'rsfc«><JD ; fc0DT?&<5. i&'f£JfT*SM8 
attm-ftMS b<Z>jg|M£*©jR«&&#U «H£« 8 b <Z)^#'f£ * &#{CT S 
fctfXDTS&MT?**. fcfc, % 1 <7)#»I£JS4 b >*;i/m$fS£$fs-f 

«b&cw# v?v> tr*rfflw-t& fcvxDibCDvsbv mnm x$>& 0 
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[0 117] 

^iS8 b ZMfc-tZttnt NiFe, Co, CoFe, NiFeC 

0, FeCo, CoFeB, CoZrMo, CoZrNb, CoZr, CoZr 
Ta, CoHf, CoTa, CoTaHf, CoNbHf, CoZrNb, Co 
Hf Pd, CoTaZrNb. C o Z r M o N i f C^XIiytil/? 7^Stt 

unfrbtezmmm. m&mmxit&mmz&mtz* #ic, NiFe, co, 

CoFe, NiFeCoXttFeColilMi-efci. ^jDjciRi: 0 

T, Ta, Hf, Zr, W, Cr, Ti, Mo, Pt, Ni, Ir, Cu, Ag 
, Co, Zn, Ru, Rh, Re, Au, Os, Pd, N b %.Z$ £ & 

[0 118] 

»2©*«feI9S:««tS^i:L"Ctt, Ti, V, Cr, Co, Cu, Z 
n, Y, Zr, Nb, Mo, Tc, Ru, Rh, Pd, Ag, Hf, Ta, W, 
Re, Os, I r, Pt, Au, Si, Al, Ti, Ta, Pt, Ni, Co, 
R e&tfVfr£fcS3¥fre>a*RS*lfc. 2«JSJLheD*mtf>3&£- 

[0119] 

^ttJSTJfi® 8 a Zmfc? ZttnH LTli, Ta, Hf, Zr, W, Cr, T 

1. Mo, Pt, Ni, I r, Cu, Ag, Co, Z n, Ru, Rh, Re, A 
u, Os, Pd, N b&tfV^e>«55ffif^e>3g«lStlfe li©Mft©*ft, 21 
K±©^©S^ft, 2SJK±©#W©fb^Xtt2aj^±©MWtCj: U#J^$ 

[0 12 0] 
[0121] 
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®^#©^foI>S.t>^^${C^CT^U-S3 b©&ft©;£fa#£*>5. ®^®5 

&®^fc®6 b ic j: y^b#ft#©££*iTv^£& % mfeM fan? 
'J-I3 b©M:£ft£©r^c^ffc#£C. #«ffijf4<z>«&&ffift#gtft*s 

Altaic -fe>^«SSS:»L, *^ttS4©«i«CffiSi:«S:Mfet-Sii:tcJ:*J, * 
[0 12 2] 

7 U -jf 3 b icffl^ti^fc*, «y1>f r^lKISt^PPiHA^flSllfc&Si:^^ a 
#EPin*<Z)M«fA^SlC«:S 0 02 8 fC^f <fc 5 iC. 7'J-f3b^B 

12 b ©ia^lCfBfKSftT^S. £*UCJ:*K b ti^'ffijg 8 b tc 

[0 12 3] 

02 9&t>*03 ote, ^^MJCJS^^^M^^^^M^^t-glS^ 
WfffiHT?**. 02 b#/\°#->tf:£;ft, lftl8bc»l;t 

-Y 7XJ12 b©SS3PtCSjSltLrvV*^^^|R^3 3 b £^LTV^ 0 
[0 12 4] 

03 0(i^ffijg8 b««^^->-fbS4x, &i£»8 b©agas#«A>f 7* 
Jf 2 b±KMfcoTV^iK&jgjfi3&$l3fry-3 3c?:^bt^5 0 02 9&tf03 
0{C^L^^^m^^3 3 b&t>*3 3 ciaotfe, lK^*S«f^^y K 

[0 12 5] 
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*HJ6ffiflcfev%Ttt, » 2 ©#«BteJi 9 , 7 U -JS3 b&tf2iM8ttJS4 
fg 2 6D#i&<|£« 9 , 7'J-i3b 4 8b©J:^t:iA^ot 

V^*>J:<» 7U-I3 b(Z>;\°#->#^»f£Jg4 J: »Jt)j£^otV^t)J:V\ 
[0 12 6] 

[0 12 7] 

sic, ^ffiflucjsv^tt, r^-;i/ kjb i 6 tTMtl i tzmizmnz 

M l i:iiftI©St'feotfe «fcv>. i©^{±, TSP^SJS l ##B&£*i£ 0 
±S/-/i/ K l 7 h_hgp#mS l 5 Htfi&McDm-e&^X*) =fcVA 0 d<z>©-£ 

/hS<t6iii^Tfg«. Mtc, _hfflJ#S*i 5i:±i/-;vFH 7£<z>ISUc_t 
^^y^*ft**S:Kt"tT%J:<, TS/-;i/FJ»l 6 i:T§P#*JS 1 iKDmiZT*? 

[0 12 8] 
[0 12 9] 

$fc?\ t&IB^2©^J6MtCfettSE51 3 (C^L^X^lCi: U, 013 

[0 13 0] 

#ctc, 0 3 l tc^-r i-^fc, 7^hbi;xh2 U^U TgP#«jfi©S 



ffi§E# 2001-3049960 



#2000-236287 
«9, 7U-I3b, #MUB4, mfeMS. MfeltM 6 b %.Z$Jl3M 7 & 3 CD 
[0131] 

&{c. ms 2 (c^-r j;e>fc, i:3P«7<z)i:®fc;^3fimci&A>f rxjg2 b 

ffiJfSb, f 2CD#gfil9 > 7'J-i3b, 2NBffi»4, @j£J» 5 , M^tM 

6 b&tf_tg|3/i7 Zrt#-yftt £o 

[0 13 2] 

#CtC, EI 3 3 £ O IZ. Z7* bVVX b 2 2 &Bfc£U JtM 7 JttC_tg[5 

M7«tf»Jfea$&a^ «k^K:7* h h 2 3 ZMf&L. 7* V V 2 3 & 

7X?ilbT, K9>f Xy^>^(D#&JC«fc 'Ji2ffl«fti9, 7'J-I3 
b, #itt!4, 0)£ftJS6 bA0f±9S®7 &^*->^bL, % 2 CD 

#M*&'l£Ji9, 7U-Ji3b, #N8te«4, ®^JS5, H^-ffclff 6 b ^tf_t«|$JB 7 

<DAz-y<Dmmzmnm i iiz rmmmmi 6±izm%m*n,® 

[0 13 3] 

1 1 ±{c±»#as 1 5 7*hu*?xh (mm-G-f) *mm.v 

, ^^4^y^y^^(D^m.K^ y _h3P#«JS i 5 &7i#-><fbUfc«ic, ^cd 
7*hb^h^$t;^ ^©±{c±i/-;i/KMl 7 &^b, 
A'y K6 4 a iMt5. 
[0134] 

^JfeMtCfeWSOt^m^^y F6 4 a<D«f£lCO^TS&^£ = EI 3 4 
JC^fJ:e)(C, ^i^JCD^SSM^^ K6 4 att, HI 2 8 IZjjk L fcH 4 CD 
HJfiWlCfctf JJI/sy K6 3 a £Jt«UT, ^ffiMT^Ji 8 aSlF^ 

bCD3»£|WJ-CDi«${C&y, SWCgH§£l/TV^ 0 *HJS«flCfet7*?K^C«Sl 
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^JH^y K6 4 alZ&^X. m^MT^M8 aStfl8ffil8 b ©^^©fifJER 
[0 13 5] 

4 ti7U-JS3 b^J^lCjA^oT^Tfei^U @®JS 5 , igftl 6 

b &tf±S$Jg 7 ©/^ - ><fc 'J < fl^) 7 U -I 3 b - > J; tj ^/Jn$ 

<t£&£$\Zrt9->{tZtlT%J:^. ^2<Z)#^'[£Jg9tf>A°#->M 

tt!8 b©/N°^->ck Ut;j£^oTV\T ; fo<fc<, fl&ffiM 8 b ©A* ->##N8ft£ 

JV 4 J: yfcJfctfoTV^TfcJ:^. 
[0 13 6] 

[0 13 7] 

[0 13 8] 

[0 13 9] 

03 5 IC^f ie>JC, 7* h \sV7s h 2 0 SrfifoSU TSP#»«1±(C 
^ffiJgT^S8a, iftlSb, 12 0^19, 7U-»3b, #»l£Ji4 

[0 14 0] 

#clc, BI3 6 {c^-T iejfc, ±M7©±lgtcfeW*ii:TtcTSP**Si©B!I 

BP 1 a#IBB£nTV^&^^M^C2*:&gP#£^e> £ ? 7 # hUi/"^h2 1 £fg 
tt, 7*hU^h2 1S7^^tlT, K9>rn:»/^>^©#afC «fc UH2 

®^«ittJB9, 7y-i3b, #»sj»4, @si5, m^tm6 bjkxf±mm 
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H3tfb«6 bSWI7©;^->©SB?:ieiI 1 1 £<fc »J 
[0141] 

#CK, HI 3 7(C^i"J:e){C, 7^M/^/^h2U^l, iiSPJi 7 
Ml l©±ffitcfe^SiffTJCHfflJi a^ieS^tiTVN^vxfl^c^^e) £?{C7* 

[0 14 2] 

#ctc 03 8 (c^-r j: e>(c, h h 2 2 i: or, #e#js 1 1 

A-f T*T*&JS2 a&lKMA-Y 7^1 2 b 5:JififC7£/&U #S£A-f TXjg2 b_h&C 

^2©ifieMi 1 b zm&L. rmmnm 1 6±c^«?^^3 4b^ 

[0143] 

#Cfc, 03 9 (C^f <fco&c. 7^hUi?Xh2 2$:^bfct, ±3M 7 , ff& 
i^jf 1 1 &tM&iiiJi 1 1 b ±t:±§PStI 1 5 Zf&m U yyfb V (0*t 

^SWA7 K 6 4 b $r^f^o 
[0 14 4] 

^mmmiz-B^xm^tit=.mM,m.mm^^ K6 4 b&, *frguii i&o* 1 

StSfrJU^y F6 4a £#/&&tf!&f£#l^- , e&£. 
[0 14 5] 

^S^iSSm*^ K<Z)»(Jt^«:XSIIM{C^'rap^WT®0T?»*- 
[0 14 6] 

04 0 (c^-r^^ic, S#(0^*-r)±tcTi/-^K»i ej&OtTfflS* 
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[0 14 7] 

« 1 <Z>«ttJS 4 , 7U-I3b Mm 2 0>#&ffiJi 9 £ r <BJitcjg/£ L^JSi- 
[0148] 

4 , 7U-I3b &zfm 2 <B#iKffi* 9SF7>fi*;f> ^©MJC «fc 
y/^-VffcU >rt^>ftS*lfcB5£ft/gT*fiJB6 a, @^fc»6b, H^jf 
5, I1®»SI4, 7'J -13 b&tfSl2<JD#MBH£«9 2 
9 a $r0^-r-2>c 

[0 14 9] 

7£fC, 04 3 iZjsk-t <fc 2 9 a &«tf>&t? J: olzmUM 1 1 £7£ 

jstrs. z.<dz.& % mmm 1 1 <«2te/\ o #-> 2 9 a^ia^ijcjs^Tii/^- 

[0150] 

mz, 04 4 tc^t-^^tc, ffi&jgi i_t{c^A-f Txmrmm2 awi/t 

>f7^l2bS)gfi)tt«. «;W7^I2 bCDJ?S&Jfi*Ji l 1 tf>M 

^tcmoT^ffc^-e, /\°#->2 9 a frb-fe(D$£M : kmTfr&miZl8^T&m 
btf)J?£&Jp< U A#->2 9 a {Ci£t5 < &3 J: 3 lZ~t 

[0151] 

IklZ, 04 5 JC^-TJ:e>&C, 7* h h 2 0 fcflfcy */W7^l2 

b±{CM«8S:t>*_hSJS7 ^Sfit^^^3 5 a&^m-r^> 0 

[0 15 2] 

SMC 04 6(C^-TJ:e)(C, ±fiP«7±JC±8P»SJS 1 5 SrfifcJIgL, 7*hU 



4 1 
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fcTB^U JKiSCmStSfrS^V K6 5 a 4Mt5. 
[0 15 3] 

*JI i e>*iT TSP#«* l ±&cii;\°# - yitZftfcWfeitMTi&M 

6 a, ©^ffcM 6 b . 0^15, il©#l8ffil4, 7U -J* 3 bOT2©^ 

BM 1 1 tfBBfiStU rt&-y 2 9 a ttil&JSJV 1 1 (C J; y Jl»&*ftT v*s„ 
[0 15 4] 

/\°#->2 9 a©ia^[CS^t(i|feiIl 1 <D±M\$rt% ~y 2 9 a<7)JL®£ 
^b<, /\°#->2 9 aA^-3t©8EJItS:ISgTfcffi«7?tt»lft»«l 1 <D±mtrt 

oTl^So rcZ)fm^®l 1 <D±m<DJ&ttlZfe*> cfc^iC, iifl 1±&CM/W7 

b#lflSJ£#iSi<z>4>fc< fc%~aSj&<JfifiUi 1 1 lzmfo&£ tiZ> & o izWttf b 
*lT£*J. i/H7^!2 b<Z>J£3li,rt*->2 9 a^&— 3£©ffittS:|IRrfeffi 

2 b_t&tfA°#-> 2 9 a_tlCl£, 8&tf±&» 7 *>;txT V*S. 

[0 15 5] 

[0 15 6] 

fcfc^lfeWc^SlK&lgffia^y K6 5 a<0»f£lCoV*-C3iH!'r*. fi££C 

m.mmm'w F6 5 afc^gp^e>?K#*^sns*i*i:, 1/^7^12 b&*n, 

vfvy tf^cDmnw* v7°vy ?\z & »; 7 u - Jf 3 bic ftrflu $ *i § 0 
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£{Cj:y, MS<7^#£^ffii*-£ 3 
[0 15 7] 

[0 15 8] 

sgi ©#™£JI4, -7U-M3 bS:t>*m2©#a'f£Ji9 te^irti&iwiciejicA 

fc*iTv^tfJ:<, @MTiI6a, @^bJ16b. 5 &tf|fl l 

^'f4J»4 &A#->-ffc3;ftTV^<T% 05t-fbJiTifcJi6 a(D/\°# 

->#0j£ffcJf 6 b©/\°#~>J; y*£<T% J: <, BJtftJg 6 b 
©5g«5<Z)A#-><i: U^^<T=feJ: ij£I5©;^->^»l ©^«ttJS 
4tf>/\°#->J:tJ;*;£<T : kJ:<, ^1©*5BH£S4CDA^->*«7U-Jff3 b 
J: Vjz&<T% <fc ^IISfcMC^T&^iiiJi 1 1 £>_hffi# 

7U-I3 b©/\°^->(Z)±fficfc »; fe{gv\M£^L£#, ffftgUIl ltf>_L®&7 
U-S3 b©y1^->©±ffii:rat:iafSTS)oT 5 bJ:<, 7'J-I3 b©7N°#- 

[0159] 

WtM0T?£>5. 04 HZ^k'tmftl.i&tftftoMm?- 3 5 blCfc^Ttt, 04 6lZjjk? 
iK^CSStafr*^ 3 5 a £Jfc«l,T* H5£ftJgT*6JI 6 a, 6 b, ®5t 

if 5&tffg 1 ©2MBftJg4 #^*->ft3tlT^J&V*j&#^J&oT^.5„ % 1 (73 
#N&f*fcM4 _LlCl£r?# — > ft £ tl £. 7 U -13 bM^2 0^ittl9^i^6 
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[0160] 
[0161] 

[0 16 2] 

H4 8tC^"t^S«t»'^*-?-3 5 cHu mi (Dim^LM 4, 7>J-S 
3 b&tfSI2 0>#MBttJi9 #^*->ftS*lTV*.&0re&S- 
[0163] 

JgtC, ®4 9iC^1-^^^^3 5 cte, 1£I5, ail<B#NBttJi4 
[0164] 

Jgjc^fe, H 5 0 tc^-r^SSt^r*^ 3 5 e tt, «;U7^I2 b(2);^ 
->*^<&2N8f£Jf 4, 7'J-i3b, Sl2©#l8teJ»9^e>fcS/*#--> 2 
9 b^e>te*lT$*fi3;ixTV*<5#!T?&.6. r*UC<fcy, >*Sijfe#*KA>f 

5 etC^^S±aHJW^O*^tf»^«, 04 8&C^U£^«$T«I^3 5 
c ^ 1^1 — X$>& 0 

[0 16 5] 

^^WCfcVMTtt, 7'J-I3 b&tf3M©#&tttf 9#^#->flS3;tXT 
V^SMSr^Lfctf, ^°#->"ft;te4>&< ^%j7U-JS3 b (Co ^Tfi^tlT VNft 
««k<, ®^fbjfT^Jf6 a, BSftl6b. 0^*5&tfjSll©#lK1f®4^ 
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[0 16 6] 

[0 16 7] 
[0168] 

ei 5 i iz^m^mffivhrnm^ 3 5 f ^&jg 8 b <zm# - >co^gp^A 
-rrxjf 2 b icigyjitf-cv^we&s. 

[0169] 

0 5 2 JCmt-^M^*^ 3 5g!l ^'ffijf 8 b <Drt#-><D9&W&W< 
[0170] 

^^MfC^Ttt, 7'J-|3b ti2©^iffil9 ttl^D =fce>tCA#-> 

2 0#iftl9(iI;HT^l2 b_tJCj£#oT^Ttj £VN„ 
[0171] 

0 5 4'lCj^&&Sffi»:Eifr?3 .5 i <B«fc3C, H2©«ttJf9^ 
Ml 1 _Llcjg;#o*0*Tfc<J:v^ 
[0 17 2] 

04 7 75M5 4 (C^Lfe^^m^^^3 5 b, 35c, 35d, 35e, 
35f, 35g, 3 5h%.&3 5 ilZ^>\t*X%* Wi%1&jfC%jmm*3 5 a 

[0173] 

fcfc, *MteWKls^X%. T^>-;v KJS l 6 £T3B#«Ji l &m—<DM X*2b 
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fc, ±§P#«Jf 1 5 fcJhS/-;i/K«l 7 £<Z>iaiC±:¥*y:7Jf £»tt , t : b<fc<, 
[0 1 7 4] 

*A>fT^ST«iS'2 a, ®}£fl;JST#iJg6 a", f 2©»[4I9W 
[0 17 5] 
[0 17 6] 

mm i srna^^-rs. 

[0 17 7] 

0 5 6(C^f J:^tC, H5£fbJST*fi«6 a, HJgflJg 6 b , @5t«5, 

o 

[0 17 8] 

#CtC, 05 7 {C^-r^-^tC S2<B2MKffiJg9_blCH[nfflS2 0 a l:ttS7t 
hl/^h2 0 WU HSft*Tflfi»6a, @Jgfl;«6b, @£Jg5, Hi 
©#&tttf4, 7'J-I3 bOT2©»tt!9 5:K7^X-yf>W#i 
ICJ: *J/\°#->fl:U ^*->ffc3*lfcH£'ffc;JIT*6JS6 a, Wl6b, m 
£15, f l©^Iffil4, 7'J-I3 b 2££>*H 2 O^^'KM 9 & <g> # — 
> 2 9 c &7£f£1-£ 0 
[0 17 9] 

#ck, in 5 8fc^t-£e>ic 7N°^->2 9 c *m&>&ti £ o izmmm 1 1 

[0180] 

#cic Els 9 jc^-r^e)^, /\°#-> 2 9 cRz$mmm 1 ©rattJi 

4 6 aifiE#2 0 0 1 - 3 0 4 9 9 6 0 
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8, «3©*«tSl3, f 2 ©TO 1 2^tFl;H 7^1 2 b $:Mt5 0 
[0 18 1] 

$S2 1 a fc^f^?:* h V^X h 2 1 £7£e£U 7* h h 2 1 &7X^ £ 

LT«/WTXM2 b £^°#->fl;U #&&m8frJll3S^ 3 6 a S:^t5. 
[0 18 2] 

?£{C, 06 1tC^fj;e)(:, 7^1>US;^h2 U^'J^, ^2©H4H 

ffcOfc&fc, 7* h l^x K ^©_tfc _£:>>-;!, KM 1 7 £?£j&U 

iK&SJftS&SI'sy K6 6 a SJIfiRtS. 
[0 18 3] 

#CtC, *||««lC«S«^^«l*'sy K6 6 a©«^fCoV^TSiW-rS. EI 
6 l{C5t-TJ:^{C, m^t&m^m^y K6 6 atCS^Tte, T^-^KJfl 6# 
SW&fu TS/-;i/ KM 1 6±tCTSP^«JS 1 #&tte>*iT^£. TSP#«J11 
^ICttA^-^-ffcStifcH^-ffcSTifiJffe a, H^bJB 6 b, 11© 
*?K1£Jf 4, 7U-I3 bM2©«I9^P ) ^SA^->2 9 c #7gj3c 
£*iTVn£„ 2 9 c ©MHlCttJJfilftJS 1 1 aMESSJu /^->29c 

[0 18 4] 

nz-y 2 9 c&tf*ft»Jg 1 1 ©_htC&, Hl©MiJg8, f 3©#gtH 
3 2 1 2^ig^e>tl, S2©«ffiJS 1 2_fciCttA^-> 2 9c© 

[0 18 5] 

* fe, n 3 ©#»&ji 1 3 *(Dmf&ttm j pmmic. & u m 2 1 2 ^ 

ttJSl 3 LTte, Ti, V, Cr, Co, Cu, Z n, Y, Z 

r, Nb, Mo, Tc, Ru, Rh, Pd, Ag, Hf, Ta, W, Re, Os 
, I r, Pt, Au, Si, Al, Ta, P t ifctfN i £ £>j8#*3*i 
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[0 18 6] 

I2©M 1 2 Srfll^-rSMWi: LTte, NiFe, Co, CoFe 
, NiFeCo, FeCo, CoFeB, CoZrMo, CoZrNb, CoZ 
r, CoZrTa, CoHf, CoTa, CoTaHf, CoNbHf, CoZ 
rNb, CoHf Pd, CoTaZrNb, CoZrMoNi^MST? 

©tB^ftXtt2aJK±©*JI*K:J:»;ii^S4x-6#«Jg«:«« , rs. *BC, NiF 
e, Co, CoFe, N i F e C o XttF e C o ttf AftiS^feS. 8& 
aD7C3R4: UT, Ta, Hf, Z r , W, Cr, Ti, Mo, Pt, Ni, Ir, 
Cu, Ag, Co, Zn, Ru, Rh, Re, Au, Os, Pd, Nb&tfVfr 

£ & -5 e> ^ $ ti i m&>± <d & i- & n t> -e ^ s . 

[0 18 7] 

^^MlC^^^^m^^^ K6 6 a©i^(CaV\tI^f§ 0 M 
%L&ffi%)%:'sv F6 6 a (C^P^^^#^PPiP$tl^^, «;H7^l2bS:^ 

LTH2(Z)^ffijSi 2ici«#*«minS4xa. #ac, H2©^ttJii 2^^113© 

[0 18 8] 
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[0189] 
[0 19 0] 

Jg 1 2 fc©R3JC&H&M&l8ffi»:&y;7y <fc e> {c U Hfc, 

8©^b(ffifDlK^i:W;^©St)ii^2©«|ffiSl 2 ©flfrft&^JClftlc^l/ < b£ 

fcfcy. K6 5 a K£ bT«IIB$*S*-^© h ^ y 

[0191] 

^s^wcs^-c^ m^tmrmm 6 a , H2co#a-M9, ^3© 

1 3&tJ f ±M7te#[iJgt,T:&J:VN t , fjfW T*»2 b©TSHC 

HM£> H2©^'ffiJSl 2±lCtt±aPS=&K^««^=ba>S. 
[0 19 2] 



ffi$E4$ 2001-3049960 



#2000—236287 



^*itf«fc<, HJEflsJSTifiJff 6 a , IM6b, @^iS5, #?KffiJS 4 # e> 
<3D^^->ttHS-ffcM6 b©r\°#-> «fc y^^Tfc J: <, MfcitM 6 b<Z)/\°# 
4©;^->«J:y*g<Tt)J:<, #^'&Ji4 <Z)/\°# - U -Jf 3 b(Z)/\°# 

-13 btf)A#->©±®£|HlC^$T&£M£^b£;^ 1 1 <£>Jt®te 

, 06 i -e&f§2<z)#N&<f£Ji9#7ij _jg 3 b ^ iwi d &t>\z.n$-yiti*ntc.m 

•&&a*bfc#, *2©*«ffiS9 y -jf 3 b©A*-:/«fc yj£# 

[0193] 

6 bfCfc^Tti, l8ffi®8. & 3 <Z>#«B&Ji 1 3&tX»2©fi8ffijg 1 2© 
[0194] 

ittsi 3 &t«& 2 <z>8M£js 1 2©^*->K:fe^siBas^, «A>rrxJS2 b 

<Dtf*->(DWmz&l,T^&. a^m^^3 6 b^t>*3 6 c (C^3 

V^T^, iK^tS^t^^ 3 6 a ^iHC, iK^trtS&S'W KJCftffi-TSrfc 

[0 19 5] 
[0 19 6] 
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[0 19 7] 

V* h 2 1 £Ji?J&-r£o 
[0 19 8] 

#CK, 06 5 lCzn"£" J: o IC, 7* h h 2 1 ^irtbtlfiiJSl 1 fC 

Ml 1 a&JgJ&U E59S1 1 a£«&&tfJ:3lCi»A>f T*«T*6JS2 a&tf 
«fW7:*«2 b Sr^fft-T*. 
[0199] 

SfclC, 0 6 6 IC^-T £e>&C, 7* M/*?* h 2 1 f lfflif!8 

, m3©#»ffijf 1 3OT2ffliffiJ|l 2&i©JBtC^L, 8tffcSffi3frJ|l* 

[0 2 0 0] 

&fc> ei 6 7{c^i-j:e){c, mz&m&mi 2±iz±mmmm 1 5&mi> 

^>f xy^>^<D#®tC J: y±fflJ#*Jg 1 5 £A # - L £^(C. 7* h U 
^*h£J&UI&£> -e©±{c±i/-;b KJff 1 7 ZMf&L. ««MM^yK6 
7 a SMtS. 

[0 2 0 1] 

^^MiC^S^^m^^^ K6 7 aCDfll^JCoV^T^Wt-S. ^ 
JfCM^'sy K6 7 alcfcVNTli. T^-^KH 6#®tte>*u T^-^K 

js 1 6jijcTSN**Jii#&tte>*u rau^msi-fcicA^-xbstifciaS'ffc 

#^ttjf 9 # ~ com^mm £ *i£ a # - > t^m^n, z<DA*-y itmmm 1 

1 JCJ: US«>5i*tiTV>S 0 06 7lc^i-J:"-5fC, $fe^jf 1 1 li_h® tc IHgP 1 1 
a£^U HfflSl 1 a tea tie <fc e>iC, «^W7*ST:%Ji2 a&tf*ft/1 
-f7*Jf2 b#JtMfc3*iTV^„ f bt, H 2 CO^'ffiJf 9 , $&JS« 1 1 
A-f nl2b ©±fC, 8 , f£ 3 1 3 SI 2 Oi&'ftjf 1 2 # 

&we>*vtv*$ 0 sgtc, «2©?KttSi 2±ictt^^r->-fbS*ife±BP#m*i 
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[0 2 0 2] 

&fc, ^Ig^coH l 0©HSgMicoVNTm^-r-5 0 El 6 8 Tbm. 7 3 ii^HJgM 

c & \? z> M^Kfim^ v wm^m ^xwuc^ir &&m&m-e & & . 

[0 2 0 3] 
[0 2 0 4] 

6 b, 05£Jg5, il.0#«ffil4, 7'J-I3b, 31 2 ©#MBffiJg 9 , # 1 <Z> 

S'£Jf8, H 3 CD«ftjg 13, jg2©iKffi/gl 2, «;H7^IT«I2 a& 

[0 2 0 5] 

j;^ h 2 0 *^t5. 
[0 2 0 6] 

atC, 07 1 IC^-TJ: -5fC, 7* h V 2 0 ^7X^ h LT K5>fi«yf 

>^«t©#StCj:»JH^bJiT«lJB6 a, mfeltM 6 b , @gf5, #fl8ffijf4 
, 7'J-«3b, 1 2©#ittl9, «JS8, »3©#i8ttf 13, ^2©I 
ttM 1 2&tFMA-f 7*JfTi£Jff 2 a&tfiK/W 7*JS2 b Siyf^^lT^ 
#->ffcU BSItlTilBa, H5£ft;Jf6b, @^Jf 5, #Iffil4, 7'J 
-I3b, ^2©#ittl 9, BM£«8, m 3 ©#^'ffijf 1 3 , ^2fflIttSl 
2, 1;H 7X«Tifc«2 a%.tfWUT*M2 b^<D&£/N°#-> 2 9 d 
J«t5. 

[0 2 0 7] 

&{C, 07 2{C^fJ:e)[: > A*->2 9 d &S&j&tf«fc-5K:«5»Uil 1 
J*U flH&Ugffia&JMfr?- 3 8 a 
[0 2 0 8] 
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2MI6iIl 1±IC±8P»«S1 5 7#M/i?^h (m^ifT) £ 

-;i/KJf 1 F&TB/frtS. 
[0 2 0 9] 

#CtC, *^JiffiftC«SlK^C®ti!:S6m/\y Ftf)flimiCoVATi&BJ!ir3 0 E7 31C 

/\°#->{t£*l£@5gft;«T*S«6 a, H5£ft«6b, 0^15, *fflittS4, 
7'J-I3b, #2©#N8ffi»9, ^l©ift!8, ^30M113, 02 
®8H£Ji 1 2, ISE/'W TXlTil 2 aMlA^77>!2 b ^ «b & £A # - > 

2 9 d*«tatre>n, 2 9 a&mnMi 1 jcfi#)&£;ft, ;^->29 d 

©I;U7^I2 b liftfiJM 1 <z>±Br&c33^T»ffiLT^£o rt# — yz 

9 d&t5ilft»Ml©±aiSJCtt/l4t->'fbStifc±SIJ#Ml 5#3fttfe>*u JtSP 

mmmi 5otih 1 _tjcfcfc±2/-;i/F®i 7^we>ti"rv^s a 

[0 2 10] 

mz. *mmwx.&&mfs.i&ffitom'^y wmmz-D^xmn-tZo mumm 
mm^v Fizmuzftfrmmt. m^^r^M2 b ^^i^xm^^m^m 1 ziz 

[0211] 

&3<z)2N81£Ji 1 3 tf|Rj?jc «fc u, m 2 ©i&'&Ji 1 2 
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-^7X1 2 b 7 I) — JS 3 blCSl#n3ft«5fc#K «E/W TX^#(^)^U^5i^ 
[0 2 12] 

fcfc, HSSffcJITifcJS 6 a , »2©*«ffiI9, ^3«fI13MIA 
^7XIT1I2 attfUftSI ilA^T^So Strt>f 7 Xjff 2 b _ttC^A 

4 7XM2 b©«a«S»^T=&J:<, f!2©^ffiJil 2 ±&C±gp/f SrlSttT 
•fcv*. 

[0 2 13] 

in 7 4 \t*mMM<nmfem^&&m%m.mhmm+z 8 b ©n^sr^-ras^wr 
BSTffes. i^Mi?3 8b(t s#(H^-r)_tJCTap#ssi^ 

tt&*U T§P#*Sl_h{C7N°^->^$n^@^ftMT^J»6 a, i£ftl6b 
[0214] 

im&ifi^iH^ 3 8 bjcsriD3 4xfcj»A>f r^^tt. ft-r. is^wrxji 

2 b ^Ltf 1 (D^M8 IcSFiUStlS. #ClC, jSl<BlKtt®8jb*£>SS2©# 
»ti 9 LT3iitt»* v 7* 'J > ^, SMtt^*^7°'J >^Xlii«tt» 
*y ^"U >^©?K^C«r3tj'y >^tcJ: »J ^ U -JB3 b Jc PPfln 3 *i £ . ^coi: 

m2<D#m&m9<Dmf&mftjBLTtmmiz&v* &&«8 t7u-i3 b £© 

[0 2 15] 

^O^tC, -M07°Dt7>&IltI;H7^i#»U7^f 2 bfr 
[0 2 16] 

*anss4, 7'j-i3b, m2<D$m'&m9iz^ifn : &mc£oizA*--yit 
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©r«*->l±0£<ffc;Ji6 b(DA^->j:^t<t*J:<, mfefcM 6 b©/\°# 

4 <zm#->J; *J*£<T% «fc<, Hi ©#mttS4©A°^->li^U-®3 b 
(DA°#->J: *J*£ <Tt> J:V^ 
[0 2 17] 

mz. i (DHWj{covNTUi0^-t^ o er 7 5 8 4 

ic £ # * ?K$C£jfia& JH ^ >y F«^& XSJii JC ^ 1" 0 T* & £ „ 
[0 2 18] 

mm i slights. 

[0219] 

#cfc, 0 7 6 (C^f J:^JC, T9S»«Ml±JC@j£ftSTifiJi6 a, @5£fl:Ji 
6 b, M5, Hl(7)#»f4jS4, 7'J -if 3 b^2©#if!9 £r<£> 

[0 2 2 0] 

rXtC 07 7fC^-TJ:e){C, m2©^ffijS.9±tC^*->-fbStlfe7* h U 
^N2 0S:MU K9>fxy^>^©#atCJ:yH^fbJST«lM6 a, @ 

£A#->>ffcU £*ie>©JiiCJ: »J«/*3*l5 -> 2 9 e Zmfc-fZo 
[0 2 2 1] 

#CtC, 0 7 8 iC^-TJ: o {C, /^->2 9 eCD^HiC, ^ * - > 2 9 e 
3&tfJ:^tCi|ifi»j»l 1 fc^/fc-tS. r<Z)h£, iiil 1 <Z>iS3te/1#-> 2 9 
e©i£^JC^3^Tl±A°^-> 2 9 etf)^$h^L< U A°#->2 9 e^e>^^ 
©S§l££|5IT£ftfiT*ttA#-:/ 2 9 e ©]if$ J; U =fej J f> J ^>{£< L, ^ *l £ <£> K £ 

[0 2 2 2] 
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^TXM2b$:&f%-tZ> 0 Z<D£g. T*M 2 b (DW-^ 1 l <7>M 

^tC^oT^-fb^-fr, 2 9 e ^-^©M^Tfe&S^^T&M 

A-f TXJS2 b<Z)J¥$ SrjfX U 2 9 e lCi£o' < 15 EM < <£ ? ICT 

5o 

[0 2 2 3] 

#Cic, 08 0 {c^-f J:e>{c> hl^* h 2 0 £J&*JI&£> H2<z>#MUf 
9MiAV7^S2 b_h{C^l©^ttM8^t>^4©#»[4jf 1 8£^j&"f£ 

o 

[0 2 2 4] 

#CfC, 0 8 1 fC^-T £3 (C. jH2<07U-Ml 9, H5<Z)#^ffJS2 0, |£ 2 
<Z>05tJf2 6, H2CDM^JS2 7 5it>*±^Jf 7 $:rcDjlSiC^^^ 0 
[0 2 2 5] 

#CtC 0 8 2 tC^-T £e>(C, _tg|SS7±fC£tt£/\°#-:/ 2 9 e {Clll^Sff 

£z>izy* b h 2 i zmf&ls. 7* b \sV?. h 2 l &7X^t L 

T^4©#lttll 8, I2©7'J-I19, i5©*lttl2 0, H2CD@^ 
126, I2©ggfl:l2 7^^±glSJS7 &A*->fl:U H4©*«ffill8 

, H207U-I1 9 v ^5©«ttl2 0, fg2tf>S5£JS2 6, $2<0lgft 

12 7 i &tf_ta$S7j&>e>«^sn«^^-> 2 9 f sr^i-s. 

[0 2 2 6] 

#CfC, 0 8 3 {C^-r £3 tC, A^->2 9fffliai:, ;1*->2 9 f SSfe 

Hlli^-3 9 a S^tS. 
[0 2 2 7] 

#ClC, 0 8 4 (C^-r (C, 7* M/*?* h 2 1 ±SWB7;&tfjlifi 

ill 1 b±{C±SP#«Ji 1 5 &Mb, 7*hl/S?^h (0^ifT) £7£f&L 

« 1 7 zmi&L. mtotemh^v k 6 9 a s^ts. 
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[0 2 2 8] 

7U-I, #$Bf£M, @3£M* @£ffcM#)g/«3ftTv^;&T?&s. 

[0 2 2 9] 

-Jf3 batfi2©#«ttl9^P>ft5;^->2 9 e #&W*>*X, 2 

9e&,|frS?Jgl 1 &CfI£>&£;ruTV^ 0 
[0 2 3 0] 

i^^jS 1 1 <Z)_t®&£, ;\'^->2 9 e <Di5:&X*&^#-> 2 9 e <Z)_h®£«&£ 
^L<, ;^->29 e ;fr£-)£gBg||5gT£&«C^T«^#-> 2 9 e (D± 

2 b©A^->^^j?^[pJ(Z)^^< fcfe-SPtfJfilftMl 1 JC«|«>ji*4xSJ: z>iZ 
nvtbtlT^S. 2 9 eM^H7^l2 b ±JCJ±jg 2 (JD#?Kf£M 8 

[0 2 3 1 ] 

&2 0>#MBffiM8_LlCtt, A*->fb3*lfcSS4<Z>2MBt£M 1 8, 

-if 19, m 5 <7)#N«JS 2 0 , 3f52tf>@3£«2 6, & 2 (DHJt-ftJi 2 7 &£>*_t 

»»7^e,«^s*is^^->2 9 f #ffitte>*iTa3*j, a#->2 9 f 

Ml 1 b{CtI^ii*tlTVN-g> 0 HtC, /\°#->2 9 f&tfflfiSMl 1 b_ttctt_t 
SP#*Jf 1 5M±^-;i/Ff 1 7A^K^e>*iTV>S. 
[0 2 3 2] 

#ClC, #|y6MK&S&&Sffi8&JMK : y : 3 9 a<B»f£lCo^T$it5f , *-&. 3f§ 2 
©7'J-Il9tt7'j-I3 b^Hr^fC iK&JEffiS&^afry- 3 9 afc#tffe>1*- 

*.*fl8ttM"C&<&. |5ffl«!2 5^2©7'J-fl9 £ 2 <Z) 2 
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<DteirftmKL]&CxnfZl&1fiMifi&it-?&M'V&&. ^2©@^«2 6tti2© 
i:jSDT7U -«aHK<fc2fl*a#3E*>S£, @5££*iT v*SHj£Jf (DMi^nn 7 

o 

[0 2 3 3] 

M^JS8 J: U-htf>A#-> 2 9 f T?££&«£CJg 

[0 2 3 4] 
[0 2 3 5] 

«A>f T^JS 2 b Sr^bTS 2 8 IC^JnSti*,, 7£&C, &2<Z)fl8H$Ji8 

3^e>^2©*lKttM9 ^1X7 U -*3 b (C, 14 1 8 

lt*2©7'j-ii 9 ic^mjsji*. H2<z)#»t4jf 9 w:-e©*i/**m;& 

tf&JSlCJ: U SS 2 ©fiBffiJf 8 bt7'J-l3b ©raoHKacift* y 7° V y tfZffl 
»U H4©|piiffill 8tt^O«^#^t>*Mff(CJ:Uaffi«8 b £312 0:7 
'J -f 1 9 7 7°'J >^*?:mtS„ ^tf)<fc-2>fC, ^Mtf^n 

■fe* (C J: »J I/W7XWI;U 7^1 2 b^^7'J-f 3 b 2&U?SS 2©7'J 

[0 2 3 6] 
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*^J6«lCfeV^Ttt, mfeitMTi&m 6 a , @^>fbjS6b, HJgJf 5 , 1 
Ml* 4, 7'J-I3b, f 2©»tll9 ttVA-ftl^lHC ± 5 IC7\° 

[0 2 3 7] 

jes 5 ©a # - y mm&m 4<Drt#->£*)jz&<x : b&<. mi o&m&m 

4 ©7^4f->ti7U -13 b <Z>r?*-> <fc V±g <T=fo <fcv^ 
[0 2 3 8] 

*gV^J£^L£#\ iWlftli® 1 1 (D±mit> 7V -M3 b <Z)/\°# - ><Z)±® £ 
|sH5T'feoT% «fc<, 7'J -13 b©A#->tf)±®<J: yjfi?< J:va 0 

35 JC, I/U7^i2b®;^->*5, 7V-I3 b <Z)A# ->&t>*f!2 ©7 U 
-JSl 9©/\^->;fr£it;riTVNT : bJ:V^ ^4©«ffill 8tt^2ffl 

7U-I19 ^^JCA*->^3*lTV>T : bJ:<, f4®«Sl 8 1^117 
U-Il 9<Z)/\°#->J: U t>j£#oTV^t>J:V^ SB 2 9 

*->tt7'J -Jf3 b <£>/\°# -> J: yjCfctfoTV^Tfc <fc^. 
[0 2 3 9] 

EI 8 5 7SM8 7tt, ^HJ6M^^M(c^^^^m^^^#^^^t-gP 

[0 2 4 0] 

EI 8 6 1 1 ©±110)153 #7 U -il 3 b©/N°^->(D±®©]S 



5 9 
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[0 2 4 1 ] 

JgJC, EI 8 7 fct|K7W7;*Jg2 btf)A#->#^y-Jg3 b<Z)/\ 0 #->,&tf3f| 
207'J-H 9®^* — >^e>ai4xTV>SMS:^0TV\S o 08 5M8 7 

[0 2 4 2] 

2©||^#BCc>^Tl&B£-r£o 0 8 8 7!rM9 1 te^JfeM 

[0 2 4 3] 

frftaili ©H»Jic few -5 01 7bm 3 (c^fx^ic j: y, 0 3{c^-TJ; 
[0 2 4 4] 

#cfc 08 8 tc^t-r ie>}c, TSu^mjg iAW>f7xi2 b _tic^2©a 

ttlTM 1 2 a 1, H 2 ©^ffiM 12b, 3 ©#«Jg 13, »2 ©^ftjf 
8, f!2©M'l£S9, 7'J-I3b, I1©»SS4, @^®5, mfeftM 

6 b &t>*_tgps 7 zimizmm $ . 

[0 2 4 5 ] 

#C&C, 08 9 {C^t"<fce>{C, _hg|Sjg7 JblCfcttSTSPSfM 1 <Z>tM 1 a#Jg 
[0 2 4 6] 

?£SC, 0 9 0 iZm-f «fc i2©^lffif 9, 7'J-I3b, ^1CD» 

i^i«Mi?3 9 b S^t6. 
[0 2 4 7] 

#clc, 0 9 l tc^1-«k-5tc, 7tM/i/^h2 l?:S(JJi$, ±MSH 5 
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^m^y K6 9 b fe^-tS. 
[0 2 4 8] 

1 OOJiffifC&M 1 a#«tfe>*l, TOl a tC«|«>3&*tl* «fc-5lC»A>f 
T3$J»2 aM»AM7^!2 b#|gtttb*lTV^ a T8P#«JI2fctHK/W T * 
JS2 b±lCte«2©lKtttfT*/B 1 2 a, £ 2 ©flBffi® 1 2 b , »3©#8H£Jg 
1 3&tfm©?KffiJi8#8m£*lTV^ 0 Sgl 8_t(Cj3^^> 2 

3 b, «I4, ©5t»5, H^fl:S6 bj&tJf±as»7<3r)^i5f->*^^S4x 
S.- 
tO 2 4 9 ] 

^mmmKiB^Xit. I2©*gffil9tt7'j-I3b, #»f£S4. 
5, H5£flsJi6 b ^.t>*_hg[SM 7 ££ac^°#->ft£;txTV^M£^L£#\ jg2 
<Z>#»f£Jf9 l$m'&M8(DA#-y<Dj:olZ)t;tf^T^T& 7'J-I3 b 
, #»(4jS4, S^fbJf 6 b&tf_t3l5S 7 J: UJKtfoTfc'j; l^i 

ft jg 8 ®/\°# - > J: »; $ < T % J: v> 0 
[0 2 5 0] 

* fc, I;W TXlTil 2 a , m 2 ©#»K«Ti&M 1 2 a &tfi:gPJg 7 & 

WSI^titl'S. 5StC, ^2 0iffilTtI12 ai H2(Z)^'ffiJSl2b, & 
3c&#N81£Jf 1 3 fcXtm 1 GD^ttJg 8 fcfc, j&fbtBig 1 JCaVTJ^tCJEtfoT 

[0 2 5 1 ] 

»^Wf®0T?«>S. B9 2ttSS2<Z)flBM£«TifiJ» 1 2 a, f20ltt«12b, 
|3©»I1 3 1 ©S'ffiJS 8 (0SSgp#. »^-fr^Jf 2 btCfctfS,* 



6 1 
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[0 2 5 2] 

* fc, 0 9 3 itm 2 ©itlTii 12a. H 2 <Z>^'KJS 12b, jg 3 ©2MB 
fill 3 1 CD^'ftJg 8 *BA>f 7^1 2 b<B/**-;>lCSfe»J_tW f 

X v»-5M&7^"£"o 

[0 2 5 3] 

H2(Z)^'f4JS l 2 b©/<*->i±Jg3 ©#NBM$'JS i 3 <D/t#-y&*)jz 

#<TfcJ:<, ^3©*?KttSl 3 ©7N°^->M'[4jS8 b<zm#->J: 
[0 2 5 4] 

[0 2 5 5] 

ft® i *m?kBf&'?z> 0 

[0 2 5 6] 

AJTxmz b ^MtSo 
[0 2 5 7] 

• #ClC, 0 9 6 &C^-Ti:e>C ^2©^'f4MT^JS 1 2 a. ^2©lttfl2b 

, !3©#IttI13, f2 0»ftl9, 7>J-lTil3a, 7 

*. 

[0 2 5 8] 

#ClC 0 9 7 tC^-f j: 9IC, iigPJS 7±KlAdf->ft3nfe7* M/^* h 2 

i zmm-tz* 

[0 2 5 9] 

#CtC, 0 9 8 iCifi e»C 7* h h 2 1 £ LT, f 2« 

tti9, 7u-i3b, minimum 4. ®jt»5, m&tm6\>&z*±tom 
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nztif-Bftzmmm 1 1 i^Mi^3 9 c ^Mts„ 

[0 2 6 0] 

#UC, EJ9 9 tCa^-r «fc 7* h l/^X h 2 0 iffeill 

7 zMf&v. mitm.mij^'w K6 9 c 

[0 2 6 1 ] 

9 9 ICj^-f «fc-5ic, F69clCj3^Tit Ti/-;i/KIl 6± 

2b#HWe)n, ^(Z)J:fC, H2©lffiITtH 2 a, i2©ittI12b, 

ffcSftfc^2©#NBH£»9> 7U-«3b, »KI4, @^«5, ©jgttJS 6 
b&tf_tSP»7#&tts>;ri, £4i &<z> 71* 1 1 *itv> 5 

_b*/-;i/Ktfl 7#t8tt£jriTV*S« 
[0 2 6 2] 

- ^JSMKfc^Ttt, i2©ittlT«Sll2 a< ^2©^ttjfl2b, fg3 
©*«ttSl 3&t>lgl <Z>^1$S8ftV\ 0 #->ffc£nTVN£M£^l/fc#\ 312 
©*!8ttl9 ^il|1^0^'^4®8cD/^ 0 ^->© s ^;e)^CJ£^oTV^T ; foi:v^L, 7'J 

[0 2 6 3] 

* fe, «A>f 7 Xl^T^Ji 2a, 12 0#iftlT«!S 1 2 a Jh9S® 7 it 

i20lttlT«I12a, jg 2 CO^ttJf 1 2 

a 
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[0 2 6 4] 

m-tB$-mmm'v&z>* aiooa, m2<Dm^mrmm i 2 a, H2©^ttji 

12 b, H3(D#»ffi® 1 3M1 (D^ffiJi8aV\ 0 #-:/>ft£;ftT^£M£^ 
[0 2 6 5] 

IS fc, 0101 l±£| 2 ©^'KJiT^Ji 12a. H 2 0>?8ffiJI 12b. 13 ®# 

9. 7U-JS3b, #1 4, ©^«5. H^bJB6 b3tOf_taS®7© 

A#->£«i£llIC*£2{c&oTVN£«*t-r t , Hi 0 O&t>*0l 0 1 fc^L 

[0 2 6 6] 

MtC m 2 om&M 12 b©/^->^l3©#ittIl 3<Z>;\°#->J: 
£<T%J:<, H3©#»ffiJSl 3<Zm°#->#fll ©ISI8 btf)A#-> J: 

[0 2 6 7] 

jiMM^^-Tc *i§0^coiii 4 <z>i^wco^Tift0j!--r.5 o mi o 2it^mmm 

K4 5_L{c&iM4 3, ast©n>f ;i/4 l&tf_t?K«4 4 fr*>fc»;§3»« 
fr-LJCfS-^Sr^atflB^y K4 6*^we>tiTv>5„ JtflJ $/-;!/ 

FMlZMMl 3 fc^jglCLrfc J: <, grUcfgtfC % =fc @10 2!Cgf 

±icfi*jfeffi«tc^"r« r £ tc <fc N 9 y # lc|sIB# 3 £ 

#-e#So r©^^, la^y K4 6jc«k»;iB»«» (m^-Br-r) ic^&min 

LTr-^ * fc, v K4 5 ic J: y £<Z>gB»«#lcgB#3:ftfc 
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[0 2 6 8] 

^>f 129 ■ft\z&mn&m¥& i s o (^tB^ii^^y k)# 

7£f&£ft, ^MJgll 3 2C<fcoT^£ftTV^ 0 ltl2 9(±, «AtfAl 2 

o 3 -t i c»^t7 5»^^e>ifi!t3*i, Wi3 2tt Miliar 

[0 2 6 9] 

ia»s^^sui 3 otcii. &»m*&m»^»j Kncga^ftfesiisg^i 
it-ss^igifrEn&i 3 3 izmmztiT^z, t«f i3ib(i, s^nt 

^g[5(C-fe>xaSfB$:^t-«^5§^llIl^l 3 4^r>*S^0^P<Z)«^fbiCj: »J 

mm*m&~®.&f~&>v>T-#wtfrM i )m$&i 3 sicga&sft-tv^s. z.<d£?iz 
mM,mffiMm*sXT2±iz. mmn^m^i 3 0, mmm&mg&i 3 

[0 2 7 0] 

Hi 0 4tt, 010 3 ic^L^^mm^^^^A^^Mt-^^ia^^^ 

1 0 3, t>Xt^ffi#il 0 iMuy 1 0 8 {CJ: »J*|/S3ft5flB 

Iftl02i:, !K£CiH®?S£^y K 1 0 3 «^CfBs«# 1 0 2 _L©m5£©&S 
JC#ffir£i±£ VCM(?>-f xn-f ;i/^~#)fr£>&£il 1 ax-^f 1 0 

6 WM&mmfol 0 2 &|II]fg£i±£^-#;fr£&£||2CD7^^X-# 1 
0 1 £S:fS*.T^&. flB&gBlSlf^y Kl 0 3 if- g > 10 4 

TkTlY-h, 1 0 5 JC J: »J£#3ftTV>5 0 
[0 2 7 1] 
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&7g/£U £ft&gB»$iE#5 3_t&c&g&#>LT^££*T 3. ta#$£# 5 3 teEJ 
&° 

[0 2 7 2] 

^ ft <5 o 

[0 2 7 3] 

^^tc, ^mm^mmvxm^ftr=.mnm , mmmic.'D\ t ^xmmt^o mmm 

* ? *»*StlTV>*„ f^?©tiB6 3nimtfe>J, f-^ffiiilSl 0 mm 

U &«*U *kj£S£&#&# 5 73rM 2 0 ;* #/W h ©IBHT&S A*^-f >{C*f 
[0 2 7 4] 
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1 0 5 A/m®^$:^tlLoo 2 5 0 °C ©ffi&T? 5 H$|S!<Z>ftt#l3I £ffo 
[0 2 7 5] 

#*m<BiH/*Hv a ^ # y > >ft*m.m u £ - h coffin cm^%) t?& y 

l. 2min©7;i/f >^±C7;^tl:3 /tmlilfctiffl 
T > >~;i/KI-Co8 9Zr4Ta4Cr3 (Urn) 
TSM**S-T a (2 0 ^m) 

±S/-^Fi-Co65Nil2Fe23 ( 1 fi m) 
JM!I»M-T^/^^ (2 0nm) 
I/U T^TSIM-C r (lOnm) 

I/U7^-Co7 4. 5CrlO. 5Ptl5 ( 3 3 n m) 

±.*?*? V^M — teL 
±»JB-T a (5 nm) 
7'J-IT«I-Ta (3nm) 
ISftf -Pt 4 6Mn 5 4 (2 0 nm) 

ffl&M— (Co90FelO ( 3 n m) /R u (0. 7nm)/Co50Fe 
5 0(3 nm) ) 3 MB 
#MiJS-A 'lWtittoiO. 7nm) 
7'J-I-Ni 8 2Fe 1 8 (5nm) 
-tSPlf-T a (3 nm) 
[0 2 7 6] 

0 2 {Ca*-Tf?£/\y K4 5 0>J:-5Ssga»IS£^#3!'^'5/ KtC 
flnX&^-f ^[Ilb, C o C r T a H^liCr - ^ lfc„ i©fig 

, *£&#h9y*<6tt0. 7/im, Wtfrikfr h^V ^iPMliO. 4 /£i m£b£ 0 
[0 2 7 7] 
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TMRg|S^aS<Z>flUXl±, i. Life 7 * h l^'* NXg&tf^ 'J>^II 

[0 2 7 8] 

«>, KMLtfsHiBi^ KaptfM&l&Ttfetc, ^2 0 0°C, 4. 0 x l 0 

a 

[0 2 7 9] 

JKft©«lK*tt2. 4 X 1 0 5 A/m, M r T GBWlKft fcKJSOSM;* 0 . 3 
5 emu/cm 2 £L£ 0 Hfflfc^y K#l OjBfoftHU, H^ffi*, ( 
S/N) Jfc&tf3SS»h^y jgLfc. H 1 0 6 ®«£tco^T<Z>iiOlJ£ISSS 

tc, Ell 0 7(Z)«^(CoV^T©M^^$:^2iC^^^i- 0 
[0 2 8 0] 





m^(mV) 


(S/N) it(dB) 


1 


3.1 


21 


2 


3.0 


20 


3 


2.8 


19 


4 


2.9 


18 


5 


2.9 


19 


6 


3.1 


21 


7 


2.9 


19 


8 


3.1 


19 


9 


3.0 


21 


10 


2.8 


19 
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[0 2 8 1 ] 
[*2] 





tB^/(mV) 


(S/N) tt:(dB) 


i 


1.2 


17 


2 


1.1 


16 


3 


0 


0 


4 


0.5 


12 


5 


0.2 


5 


6 


0.3 


8 


7 


0.4 


9 


8 


0.2 


2 


9 


0 


0 


10 


0.3 


8 



[0 2 8 2] 

mi o 6 <Dmm.<Dm^\t. n&mjjitz. 8#M3. lmvtm^tf. (s/ 

X^£LT^£*#H£ibfr{C&o£o HI 0 6©«igT*l±, i;H7Xlil7 

# $ ti -r , 'm* 4 7 * m& jv 9 j\ 7 a y j >r x<z> i&m k l & a* o fe 

[0 2 8 3] 

(S/N) ifc%0Ml7dBi:fi^ofe. itili, t>^tW/W7 

^12 b fc«8L#«Ktt«4 K+5Hftftfcv^#>T?&s 0 r©*jg-ett, law 



6 9 



tf}$E# 2001-3049960 



#2000—236287 



iC#$g"t -5 r £ #3i h V ^ £ & T? & S £ ^ <b tl -5 . 
[0 2 8 4] 

#CJC, *»W©-HJ6M^OT, ®7, il 8\ B2 8, 03 4, ®4 6&tf|U 

|£#;-JS£ 1 . 2 mm©Wf ^±(C7;^t$: 3 m^Jf Lfc&tf) 
Ti/-^KI-Co8 9Zr4Ta4Cr3 ( 1 /i m) 
T9S#«»-T a (2 0 nm) 

±i/-;VKI-Co6 5Ni 12Fe23 ( 1 ft m) 
lfijiM-r;i/^^- (2 0nm) 
itt/'W 7XT*I-C r (lOnm) 

i;^7X-Co 7 4. 5CrlO. 5Ptl5 (33nm) 
T^-yy z7M — te b 

±3M-T a (5 nm) 
37 U -iTtl-T a (3nm) 
lttlT«I-Ta (3nm) 
i£ftI-Pt4 6Mn 54 ( 2 0 n m) 
H2©@M-Pt4 6Mn 5 4 ( 2 0 n m) 

HJtJS- (Co90FelO (3 nm) /R u (0. 7nm)/Co50Fe 
5 0 (3 nm) ) 3 jffJl 

H2<Z)@^ji- (Co90FelO (3 nm) /R u (0. 7 nm) /C o 5 
0Fe50 (3nm)) 3 MB: 

mi <0#MBH£tf-A 118^(0. 7nm) 

i2 0*«ffil-Ru (0. 7 5nm) 

I3©M1-Ru (0. 75nm) 



7 0 
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I4©»f£f-Ru (0. 7 5nm) 
^5©«SI-Ali«(0. 7nm) 
7'J-I-Ni 8 2Fe 1 8 ( 5 n m) 
itt*-Ni8 2Fel8 ( 5 n m) 

_t§|5M T a (3 nm) - 

[0 2 8 5] 

za^y F&01 0 2 IC^L feud's y K4 5<z>J:3>&;3HliHS£— ttM'Ny F 
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